i 



APPLICATION FOR UNITED STATES LETTERS PATENT 

For 

A METHOD AND SYSTEM FOR IMPLEMENTING AN ELECTRONIC 

PROGRAM GUIDE 



Inventor: 
Dan Kikinis 



Vj Prepared by: 



p BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 
M' 12400 Wilshire Boulevard 

^ Los Angeles, OA 90025-1 026 

^ (408) 720-8300 

ly 



Attorney's Docket No.: 04688P055 



"Express Mail" mailing label number: EL672749174US 
Date of Deposit: February 7. 2002 



I hereby certify that I am causing this paper or fee to be deposited with the United 
States Postal Service "Express Mail Post Office to Addressee" service on the 
date indicated above and that this paper or fee has been addressed to the 
Commissioner for Patents, Washington, D.C. 20231 
Leah Resendez 



(Typec^^ri^(^namg;i5| gerson^ailing paper or fee) 





(Signature of pers^^ailh^^^per or fee) 
(Date signed) 



A METHOD AND SYSTEM FOR IMPLEMENTING AN ELECTRONIC 

PROGRAM GUIDE 

PRIORITY 

[0001] The present application liereby claims the benefit of the filing date of a 
related Provisional Application filed on February 9, 2001 , and assigned 
Application Serial No. 60/267,992. 
FIELD OF THE INVENTION 

[0002] This invention relates to electronic program guides. In particular it 
relates a method and system for implementing an electronic program guide 
storing television programming information. 
BACKGROUND 

[0003] Electronic Program Guides (EPGs) for storing program information 
such as television programming information have several advantages over 
printed program guides. One advantage is that while printed program guides are 
difficult to update with last minute program changes and can thus be inaccurate, 
EPGs may be updated with the latest program changes with relative ease. 
Another advantage that EPGs have over printed guides is that the printed guides 
tend to be bulky because of the amount of information they contain. This makes 
them cumbersome to use. In contrast, EPGs have powerful searching 
capabilities making it easy to locate a desired channel. 

[0004] In more complex systems, an EPG may provide selected programming 
information to a videocassette recorder (VCR) to allow the VCR to record a 
desired channel automatically. In other systems, a television receiver may be 
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turned on and tuned to a desired channel using selected information from the 
EPG. Because of these advantages EPGs are gaining in popularity. However, 
one difficulty in implementing an EPG arises from the sheer volume of data that 
needs to be stored and manipulated. As an example, it is not unusual for an 
EPG for a satellite television system to have 10,000 distinct events (i.e., a unique 
combination of show and time). More memory may be added to the EPG to hold 
the data, but this is an expensive solution. Further, the large volume of the EPG 
data also means that more processing power is needed to manipulate (search 
and sort) the data, which also pushes up costs. Thus, there is a need to manage 
EPG data in an efficient manner to conserve valuable memory and make 
manipulation of the EPG data more efficient. 

SUMMARY OF THE INVENTION 

[0005] According to one aspect of the invention, there is provided a method 
for implementing an electronic program guide, the method comprising partitioning 
a data storage area into a plurality of discrete storage areas receiving 
programming information from a source; and storing the received programming 
information, in its entirety, in the discrete storage areas, each discrete storage 
area storing programming information that is related in accordance with a 
predefined criterion. 

[0006] According to another aspect of the invention there is provided a system 
for implementing an electronic program guide, the system comprising Input 
circuitry configured to receive programming information; a processor coupled to 
the input circuitry; a program memory coupled to the processor to store a 
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preferred program which controls operation of the processor; and a data storage 
area coupled to the processor, the data storage area being partitioned into a 
plurality of discrete storage areas, wherein under control of the control program 
the CPU operates to store programming information received by the input 
circuitry in the discrete storage areas, each discrete storage area storing 
programming information that is related in accordance with a predefined criterion. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Figure 1 illustrates a prior art method for implementing an EPG; 
[0008] Figure 2 shows a method for implementing an EPG in accordance with 
one embodiment of the invention; 

[0009] Figure 3 shows an organizational structure of a memory for storing an 
EPG in accordance with the prior art; 

[0010] Figure 4 shows an organizational structure of a memory for storing an 
EPG in accordance with one embodiment of the invention; 
[0011] Figure 5 shows an example of a record type used in accordance with 
one embodiment of the present invention; 

[0012] Figure 6 shows an example of a method for implementing an EPG in 
accordance with another embodiment of the invention; and 
[0013] Figure 7 shows a block diagram of an EPG system in accordance with 
one embodiment of the invention. 
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DETAILED DESCRIPTION 

[0014] A method and system for implementing an EPG is described. In the 
following description, for purposes of explanation, numerous specific details are 
set forth in order to provide a thorough understanding of the invention. It will be 
apparent, however, to one skilled in the art that the invention can be practiced 
without these specific details. In other instances, structures and devices are 
shown in block diagram form in order to avoid obscuring the invention. 
[0015] Reference in the specification to "one embodiment" or "an 
embodiment" means that a particular feature, structure, or characteristic 
described in connection with the embodiment is included in at least one 
embodiment of the Invention. The appearances of the phrase "in one 
embodiment" in various places in the specification are not necessarily all 
referring to the same embodiment, nor are separate or alternative embodiments 
mutually exclusive of other embodiments. Moreover, various features are 
described which may be exhibited by some embodiments and not by others. 
Similarly, various requirements are described which may be requirements for 
some embodiments but not other embodiments. 

[0016] Figure 1 of the drawings shows a prior art method for implementing an 
EPG. Referring to Figure 1 , an incoming EPG data stream is indicated by 
reference numeral 100. The EPG data stream 100 is stored in a first storage 
area 1 02. Thereafter a selection process is executed wherein it is decided which 
components of the incoming EPG data stream 100 are required and which 
components are not required. The components of the incoming EPG data 
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stream 100 that are required are moved into a second storage area 104 as 
indicated by arrow 106. Components of tlie EPG data stream 100 that are not 
required are moved into a garbage collection area 108 as indicated by arrow 110. 
Components of the EPG data stream 100 that are stored in the storage area 104 
are sent to a display 1 12 as indicated by arrow 114. Controlling which 
components to send to display 1 12 is based on user interaction with a remote 
controller 1 1 6 and activity arrow 118. It will be appreciated that crucial to the 
prior art method shown in Figure 1 of the drawings is that a selection process 
uses certain selection criteria to decide which components of the incoming EPG 
data stream 100 to store and which components to move into garbage storage 
area 106. By using this selection process the data that is stored in data storage 
area 104 can be kept to within certain size limits. 
[0017] As described below, the method and system in accordance with 
embodiments of the present invention do not require compression of the 
incoming EPG data stream or a selection of any components thereof. Figure 2 of 
the drawings shows a method for implementing an EPG in accordance with one 
embodiment of the invention. Referring to Figure 2, an incoming EPG data 
stream 200 is stored in its entirety in a storage area 202. Thereafter a user can, 
through input via a remote controller 204 and activity arrow 206, display a 
selection of data from storage area 202 on a display 208. Arrow 210 indicates 
the selection being sent to display 208. Process 212 continuously goes through 
storage area 202 in a cyclical manner, independently of the incoming EPG data 
stream 200, and removes superfluous or unwanted information by cleaning up 
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storage area 202 as will be described in greater detail below. Part of process 
212 includes removing unwanted records 214 from storage area 202 and 
dumping those records into a garbage collection area 216. 
[0018] One difference between the embodiment of the invention illustrated in 
Figure 2 of the drawings and the prior art illustrated in Figure 1 of the drawings is 
that the incoming EPG data stream according to the prior art is first stored in a 
first storage area and thereafter a decision is made as to whether to store 
components thereof in a second memory storage area or not, whereas in the 
embodiment of the invention shown in Figure 2 of the drawings the entire 
incoming EPG data stream is stored in a database within storage area 202 and 
only then, at a later state (after the EPG incoming stream has been stored in 
database 202) does cyclical process 210 execute to remove superfluous data 
entries in the database in storage area 202. These superfluous data entries 
could include, for example, entries that have expired. 
[0019] Referring to Figure 3 of the drawings, a simplified block diagram 
showing an internal organization of memory storage area 104 in Figure 1 of the 
drawings is indicated generally by reference numeral 300. The organization of 
data memory 300 includes from the top down one type of record 302 and from 
the bottom up another type of record 304, or vice versa. Examples of the record 
types 302 and 304 are also shown in Figure 3. It will be seen that the record 
type 302 includes an identification (ID), a channel number, and a time when a 
show will air, but no title or description. , Record type 304 includes an ID, a title, 
and a description, but no channel number or time. As an example of how these 
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record types are used in the prior art, consider the program ABC news, which 
occurs every day at 5:00 p.m. and at 7:00 p.m. For every day of the week, 
record 302 shows the ID, which may be a number; the channel, e.g., channel 7; 
and a time, e.g., 5:00 p.m. or 7:00 p.m. (and maybe the date or day of the week, 
etc.). To avoid duplication of information each broadcast time of ABS news is 
associated with a single record 304. Thus, for example, if one considers 
upcoming programs within a two-week window there would be 1 4 entries with a 
different broadcast time. But all of those records would share only one record 
304 which, for example, says "ABC news" and says "evening news" under its title 
and description respectively. Thus, all 14 shows share one description record. 
Implicit in being able to implement a memory organizational structure as shown 
in Figure 3 of the drawings it is necessary that the data in the incoming EPG data 
stream in the prior art be presorted into record types 302 and 304. 
[0020] Figure 4 of the drawings shows one example of a memory 
organizational structure used to implement an EPG in accordance with one 
embodiment of the Invention. Referring to Figure 4, memory storage area 202 is 
divided into a number of discrete storage areas 400 a..z- Discrete storage area 
400e is not used to store actual EPG data. Instead discrete storage area 400e 
points to other storage areas that contain superfluous data or data that is no 
longer required. It will be seen that the discrete storage areas 400a..z form a 
pointer chain. An index of pointers 402a..z is maintained to keep track of the 
content of the discrete storage areas in the pointer chain. For example, as 
shown in Figure 4 of the drawings, the index comprises element 402a which 
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points to discrete storage area 400a whicli may, for example, store programs 
which start with the letter "A". Element 402b in the index points to discrete 
storage area 400f which, for example, contains programs which start with the 
letter "F" and so on. The Index also includes element 402rm which points to 
discrete storage area 400e. Incoming EPG data is stored in any one of discrete 
storage areas 400a..z in the pointer chain depending on which of the discrete 
storage areas are available. For example, as shown in Figure 4, discrete storage 
area 400h is available since discrete storage area 400e points to element 400h. 
When the incoming EPG data is received a check is made using element 402rm 
from the index and discrete storage area 400e from the pointer chain to 
determine which discrete storage area is available for storage. The incoming 
EPG data is then stored in the next available storage area and the index is 
updated. By using the index and the pointer chain as illustrated in Figure 4 there 
is no need to compress the data in storage area 202 into a table. One advantage 
of storing or organizing storage area 202 using the organizational structure 
shown in Figure 4 of the drawings is that to look for a title with the letter "Z", for 
example, there is no need to go through the whole pointer chain starting at 400a, 
etc., until you get to the letter "Z". The index of pointers 402a..z facilitates rapid 
access to data within the pointer chain. For example, in Figure 4 of the drawings, 
pointer 402b from the index points to discrete storage area 400f in the pointer 
chain thereby indicating the location of the first program starting with the letter 
"B". The memory organizational scheme shown in Figure 4 of the drawings is not 
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limited to only letters. Thus, there may be additional pointer chains for IDs, show 
times, names, etc., for any structure which requires sorting or searching. 
[0021] Figure 5 of the drawings shows examples of records which may be 
stored in memory storage area 202 in accordance with one embodiment of the 
invention. Referring to Figure 5, reference numeral 500 indicates a first type of 
record which includes ID, channel, time, title, and description fields (date and 
other additional fields may be present but these are not shown). However, the 
lengthy fields such as the title and description fields are compressed using 
tokens. Thus, the full title is represented by a title token and the full description is 
represented by a description token. A second type of record, indicated by 
reference numeral 502, provides a token dictionary comprising the meanings of 
p the tokens in record 500. Each token may be associated with a complete or 

5 partial word or even multiple words. For example, the word "the" is represented 

p5 by a token, and instead of requiring three characters, storage of the word "the" 

requires only a single token. In another example, the word "news" which appears 
in a great many of today's program titles could be replaced by a single token. 
[0022] Depending on the preferred size of the dictionary and the number of 
words included therein, typically one would choose between 8- or 16-bit tokens. 
If, for example, the 1000 most frequently used words, which comprise up to 95% 
of the words in program titles and descriptions, is replaced with tokens, the 
resulting compression then allows the title and description to be included in the 
same record as the ID, channel, time, etc. 
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[0023] Because the token dictionary is also a table in the database, the 
dictionary can be modified as the descriptions of programs change by adding 
new words and removing old words no longer used. Thus, providers at a source 
or headend could analyze programming descriptions and titles for the next two to 
three months and update the token dictionary accordingly. In such a case record 
500, which is transmitted from the headend, is exactly what is stored in the 
discrete storage areas 400a..z in Figure 4 of the drawings. 
[0024] Figure 6 of the drawings shows another embodiment of the present 
Invention method for implementing an EPG. Referring to Figure 6, an incoming 
EPG data stream is received by an EPG system in accordance with one 
embodiment of the invention and stored in its entirety in a database within 
memory storage area 602. Process 604 then cyclically goes through the records 
within the database in memory storage area 602 and recognizes gaps in the 
database. This is possible because the required range is known i.e. the next 2 
days etc. After determining what data is missing, information about the missing 
data is sent by arrow 606 to process 608 which from time to time sends a request 
61 0 to the headend to transmit the missing data. The frequency of requests from 
process 608 can be inten/al-based, poll-based, or based on the number of 
missing data requests. Thus, only the missing data is received as requested. No 
filtration or selection of the received data is required. 

[0025] Figure 7 of the drawings shows a block diagram of an EPG system 700 
in accordance with one embodiment of the invention. The system includes a 
processor 702 and a read-only memory storage 704 which stores a sequence of 



Application 



11 



Atty. Docket No. 04688P055 



Instructions which when executed by a processor 702 causes processor 702 to 
perform a method for implementing an EPG as described. The components of 
system 700 include a random access memory 706 wherein a database storing 
programming information as described above is stored. A command receiver 
708 is coupled to processor 702 and includes circuitry to receive user input 
commands to control operation of system 700. Such user input commands are 
typically input via a remote controller 710. System 700 also includes input and 
output circuitry 712 which is coupled to processor 702, via which programming 
information from a headend may be received. The circuitry 712 is also used to 
send a request such as the request indicated by reference numeral 606 in Figure 
6 of the drawings to a headend, requesting missing information. The design and 
integration of bloci<s 702, 704, 706, 708 and 712 are well known and are 
therefore not further described. 

[0026] In the foregoing, the present invention has been described with 
reference to specific exemplary embodiments thereof. It will, however, be 
evident that various modifications and changes may be made thereto without 
departing from the broader spirit and scope of the present invention. In 
particular, the separate blocks of the various block diagrams represent functional 
blocks of methods or apparatuses and are not necessarily indicative of physical 
or logical separations or of an order of operation inherent in the spirit and scope 
of the present invention. The present specification and figures are accordingly to 
be regarded as illustrative rather than restrictive. 
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[0027] Although the present invention has been described with reference to 
specific exemplary embodiments, it will be evident that the various modifications 
and changes can be made to these embodiments without departing from the 
broader spirit of the invention as set forth in the claims. Accordingly, the 
specification and drawings are to be regarded in an illustrative sense rather than 
in a restrictive sense. 
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